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Introduction: Skin damage is one of the most common challenges of radiation therapy. In the present study 
an attempt was made to evaluate the radio-protective effects of henna mixed with vinegar on the skin. 
Material and Methods: The rats were divided into Control (no treatment), R (receiving radiation alone), V 
(receiving vinegar alone), H (receiving henna mixed with vinegar), R + H (receiving henna mixed with 
vinegar and then radiation), and R + V (receiving vinegar and then radiation) groups. All rats were 
euthanized and their skins’ pathological damage and the level of super oxide dismutase (SOD) and Mallon 
dialdehyde (MDA) were evaluated. The rats were irradiated with 15 Gy (6MV) X-rays. 
Results: Increase MDA and decrease SOD were seen in R group. However, these changes were ameliorated 
in R + H group, although the difference was not significant. Vinegar significantly decreased MDA induced 
by radiation, but could not increase the SOD level. The rate of skin pathological damage in R group were 
higher than in Control. However, the level of these lesions was lower in R + H and R + V groups compared 
to R group. The rate of dermatitis and sweat gland atrophy in R + H and R + V groups were less than R 
group and similar to the level in the control group. 
Conclusion: Henna and vinegar could reduce the skin injuries induced by radiation. Regarding pathological 
injuries, the effects of vinegar alone was more than henna, but regarding antioxidant activity, the protective 
effect of henna mixed with vinegar was better than vinegar alone. 
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Introduction 
Radiation therapy is an important method used in 

cancer treatment, in which tumors are exposed to 
ionizing radiation [1]. Radiation reacts with 
biomolecules directly, or interacts with water 
molecules and produces free radicals which in turn 
damages bimolecular structures of the cancerous 
cells[2]. Owing to impairments occur in these cells, 
they undergo the processes that end to cell death. 
However, radiation also damages normal cells  and 
causes side effects on healthy tissues[3]. 

Skin is exposed to radiation and is likely to be 
injured, especially at high doses. The skin consists of 
epidermis, dermis and subcutaneous glands, collagen 
fibers, hair follicles, and sebaceous glands[4]. 
Radiation-induced skin reactions include severe 
erythema and wet wounds. These complications 
reduce the quality of patients’ lives and therefore, the 
radiation dose must be limited, which in turn disrupts 
efficacy of tumor treatment. Skin injuries may also 
interrupt the course of radiotherapy. Therefore, it is 

necessary to protect the skin from radiation and 
prevent the above mentioned conditions [5, 6]. 

Radioprotectors are considered as a solution [7]. 
Radioprotectors use a series of mechanisms to 
safeguard normal tissues. They may scavenge the free 
radicals produced by radiation, decrease the 
inflammation, or activate the mechanisms of DNA 
repair in irradiated cells[8]. Due to inherent toxicity of 
radioprotectors ,they cannot be used at any 
concentration [9].  Fortunately, natural 
radioprotectors derived from plants have less toxicity 
and have attracted attention from scientists. For 
example, .it has been observed that derivatives of 
some plants stimulate the proliferation of 
hematopoietic cells injured by radiation and 
consequently protect hemopoietic system from cell 
depletion[10]. Henna (Lawsonia inermis L.; syn. 
Lawsonia alba L.) is an herbal plant with high 
antioxidant and immunomodulatory properties [11-
13].It has wound healing feature [14], and reduces the 
activity of microorganisms and prevents the infection 
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caused by skin burns [15, 16]. In addition, it exhibits  
anticancer properties [17, 18]. For instance, DK Singh 
et al., observed that when a certain amount of henna 
powder was poured into the drinking water of mice, 
they became resistant  to UV-B rays and  were less 
likely to suffer from skin cancer [17]. The authors 
emphasized on anti-melanogenesis functions of henna  
[19]. In another study carried out by Yaralizadeh et al, 
the researchers proved that a vaginal cream made 
from henna was able to treat Candida albicans 
infections in female mice [20].It has also been 
demonstrated that henna gel heals wounds and 
prevent inflammation in mice[21].   

As henna has antioxidant activity, scavenges free 
radicals, and has anti-inflammatory properties we 
have anticipated that it may protect the skin against 
radiation-induced damages when implemented before 
irradiation. Therefore, this study was planned to 
investigate whether applying henna on the skin can. 
reduce the radiation damage to the skin and act as a 
radioprotector. As vinegar has antioxidant properties 
and is a better carrier for henna compared to water, 
henna was mixed with vinegar. 

 

Materials and Methods 
The mice and materials 

Thirty-eight male Wistar rats, weighing 150 to 210 
gr, were housed at 22±2 ˚C with periodical illumination 
from 7:00 a.m. to 7:00 p.m. food pellets and water were 
also available. Animal handling and all related 
procedures were carried out according to Mashhad 
University of Medical Sciences, Ethical Committee 
Acts ) IR.MUMS.MEDICAL.REC.13980558 .(  

Henna with E1157-FUMH herbarium code and the 
wine vinegar were purchased from Dr. Tairani 
Pharmacy. 

 

The groups of rats 
The rats were divided into three groups. Some rats 

were treated with henna mixed in vinegar, others were 
treated with just vinegar, and the third group did not 
receive any of the above treatments.  

Half of each group was irradiated with 15 Gy X-rays 
(Elekta, Stockholm, Sweden). Therefore, we had six 
groups including: the rats that were treated with 1- 

nothing (Control group), 2- henna mixed with vinegar 
(H group), 3- only vinegar (V group), 4- only radiation 
(R group), 5- henna mixed with vinegar and radiation 
(H+R group), 6- vinegar and radiation (V+R group). 
Each group consisted of 5 rats. 

 

Preparation of a mixture of henna and wine vinegar 
To treat the rats with the mixture of henna and 

vinegar, 20 gr of henna extract was mixed in 55ml 
of wine vinegar (Concentration 0.36 gr/ml). Then the 
concentration of the mixture declined to 0.4 gr/ml. The 
back of all the rats was shaved. Afterwards, H and H+R 
groups received the mixture on their back. To this aim, 
the mixture was placed on the back of the rats for 2 
hours and was then washed with water. V and V+R 
groups were treated similarly with vinegar.  

 

Irradiation 
Two days later, the rats in R, H+R, and V+R groups 

were irradiated with 15 Gy X-rays. The skin of the rats 
was covered with 1.5 cm bolus, and by applying a 5*5 
cm2 radiation field, a small part of the rat’s bodies, 
covered by a part of 5*5 cm2 field, was irradiated with 6 
MV X-rays (Elektra, Stockholm, Sweden) (Figure 1). 
The distance between the X-ray source and the skin was 
98.5 cm; and the dose rate was 200 cGy/min. The rats in 
other groups were sham irradiated. 

Five to seven days after irradiation, the rats were 
euthanized with carbon monoxide and their skin samples 
were prepared. 

 

Histological evaluation of the skin samples 
Tissue pieces of the skin were obtained from the 

posterior surface of the rat's body and were fixed in 10% 
formalin. Then they were embedded in paraffin and 
dissected at parts of 4-μm-thick slices sections and 
stained with hematoxylin and eosin (H+E) in order to be 
processed for routine pathology examinations using 
light microscopic evaluation. The radiation effects were 
evaluated using different parameters. 

Based on a previous study [22], the following 
criteria was employed to examine the atrophy, fibrosis, 
and inflammation of the skin samples. 

Grade 0 = normal, Grade 1 = mild, Grade 2 = 
moderate, Grade 4 = severe 

 

 
 
Figure 1. Local radiation on the shaved back of the rat in the 5 * 5 field. 

https://www.sciencedirect.com/science/article/abs/pii/S1156523317304109#!
https://abadis.ir/entofa/w/wine-vinegar/
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Antioxidant Enzymes assay 
 According to the method used by Nishikimi et 

al. [23], the tissue samples were homogenized and their 
antioxidant activity (the level of superoxide dismutase 
(SOD)  and Malon dialdehyde (MDA) were evaluated.  

The activity of SOD in skin samples was evaluated 
by a calorimetric method, as described previously  .[24]. 
The method is based on the inhibition of production of 
superoxide anion due to auto-oxidation of pyrogallol 
and MTT oxidation; SOD activity was expressed as 
unit/mg protein. To measure the level of MDA, a sample 
of 0.5 mL of the homogenized tissues (skin) was mixed 
with 0.5 mL of deionized water, and 0.5 mL of TCA 
reagent (TCA 15% and TBA 0.37%, HCl 0.25 N). The 
reaction mixture was incubated for 60 min at 95 °C and 
after cooling, 25 μl of HCl and 1.5 mL of n-butanol 
were added to the mixture. After centrifuging at 1000 
rpm for 10 min, the fluorescence of the supernatant was 
measured using fluorescent plate reader (PerkinElmer 
VICTOR X5, USA) at an excitation of 485 nm and an 
emission of 535 nm. Tetraethoxypropane was used to 
prepare a standard curve at concentration ranges 
between 0.01- 0.2 mmol/L. 

 

Statistical analysis 
To analyze the results of this study, Graph pad Prism 

software version 6 was used and since the biochemical 
data were distributed normally, one-way ANOVA test 
was used to compare the groups. 
 

Results 
Biochemical results 

Figure 2 shows the level of MDA measured in different 

groups. As it can be seen in the figure, MDA level was the 

highest in R group, in which the radiation increases MDA 

level (p˃0.05).  The level of MDA in R+H group was 

lower than in R group, but the difference was not 

statistically significant (p˃0.05). Moreover, the difference 

between Control and R+H groups was not significant 

(p˃0.05). Surprisingly, vinegar decreased MDA level that 

was increased by radiation, the MDA level in R+V group 

was significantly lower than in R group (p˂0.05).  

The results of SOD level are shown in Figure 3. The 

SOD level in R group was the lowest of all and was 

statistically different from Control group (p˂0.05). The use 

of henna resulted in an increase in the level of SOD in R+H 

group, but the increase was not statistically significant (p> 

0.05). In addition, the difference between R+H and Control 

groups was also not significant (p> 0.05). The effect of 

vinegar on SOD was unexpected, because the level of SOD 

in R+V group was even non-significantly lower than in the 

R group (P > 0.05). 
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Figure 2. Measured MDA level in different groups. Control: no treatment, 
V: group receiving grape vinegar without radiation, R: group receiving 

radiation, R + V: group receiving radiation + grape vinegar, R + H: group 

receiving radiation + henna mixed in vinegar Angor. The * sign indicates 
p˂0.05 relative to the R group, the # sign indicates p˂0.05 relative to the 

Control group 

 
 

 
Figure 3. Measured SOD level in different groups.  Control: group without 

treatment, V: group receiving grape vinegar without radiation, R: group 
receiving radiation, R + V: group receiving radiation + grape vinegar, R + 

H: group receiving radiation + henna mixed in vinegar. The * sign 

indicates p˂0.05 relative to the R group, the # sign indicates p˂0.05 relative 
to the Control group. 

 

 

 
Figure 4. The percentage of skin fibrosis with differnt degrees of damage in 
the groups. 
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Table 1. Number and percentage of skin fibrosis in different groups 
 

Variable        Division 
Control 

 
V H 

R 

 

R+V 

 

R+H 

 

Cutaneous 

fibrosis 

normal 
Number 6 7 5 5 2 6 

Percentage 85.7 87.5 100 62.5 40.0 85.7 

Low damage 
Number 1 1 0 2 3 0 

Percentage 14.3 12.5 0 25.0 60.0 0 

Moderate 
damage 

Number 0 0 0 0 0 0 

Percentage 0 0 0 0 0 0 

Severe injury 
Number 0 0 0 1 0 1 

Percentage 0 0 0 12.5 0 14.3 

 

Pathological results 

The results of pathological examination of the skin of 

rats are shown in Figures 4- 9. The colored columns in the 

figures show the percentage of the rats with different 

degrees of damage. 

Figure 4 and Table 1 show the level of fibrosis among 

groups. Since radiation induced fibrosis, the percentage of 

the rats with severe and low injuries in R group was more 

than in control group. Henna mixed with vinegar could 

decrease the level of injuries, therefore, there are no low 

grade injuries in R+H group. But, the level of severe 

injuries is similar to R group. Vinegar was more effective 

than the mixture and completely eliminated the severe 

injuries induced by radiation.  

 

 
Figure 5. The percentage of skin inflammation with differnt degrees of 

damage in the groups 

 

 
Figure 6 The percentages of epidermal atrophy in different degrees in the 
groups 

 

Figure 5 and Table 2 show the percentage of the mice 

with different levels of inflammation in the groups. As it 

can be seen, radiation resulted in just low inflammation 

damage in 12.5% of the mice; however, both vinegar and 

henna mixed with vinegar could prevent such injuries in 

mice; therefore, all mice in R+V and R+H groups were 

similar to normal group.  

As seen in Figure 6 and Table 3, radiation resulted in 

moderate and low-level epidermal atrophy, in which henna 

mixed with vinegar could not prevent it. No difference in 

the percentage of the mice with different degrees of 

atrophy in R and R+H groups was observed. On the other 

hand, vinegar had a preventive effect, since it changed 

moderate injuries in R+V group into low injuries. 

 

 
 

Table 2. Number and percentage of skin inflammation in different groups 

 

Variable Division Control 

 

V H R 

 

R+V 

 

R+H 

 

 
 

skin inflammation 

 
 

normal Number 7 7 5 7 5 7 

Percentage 100 100 100 87.5 100 100.0 

Low damage Number 0 0 0 1 0 0 

Percentage 0 0 0 12.5 0 0 

Moderate 

damage 

Number 0 0 0 0 0 0 

Percentage 0 0 0 0 0 0 

Severe injury Number 0 0 0 0 0 0 

Percentage 0 0 0 0 0 0 
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Table 3. Number and percentage of epidermal atrophy in different groups 
 

Variable        Division 
Control 

 
V H 

R 

 

R+V 

 

R+H 

 

 
 

epidermal atrophy  

 

normal 
Number 6 8 5 

      3 
 

2 3 

Percentage 85.7 100 100 37.5 40.0 42.9 

Low damage 
Number 1 0 0 4 3 3 

Percentage 14.3 0 0 50.0 60.0 42.9 

Moderate 
damage 

Number 0 0 0 1 0 1 

Percentage 0 0 0 12.5 0 14.3 

Severe injury 
Number 0 0 0 0 0 0 

Percentage 0 0 0 0 0 0 

 
Figure 7. The percentages of the hair follicle atrophy in different degrees in 
the groups 

 

 
Figure 8. The percentages of sebaceous gland atrophy in different degrees 
in the groups 

 

 
Figure 9. The percentages of the sweat gland atrophy in the groups 

 

Damage to hair follicles is shown in Figure 7 and Table 

4. Radiation caused severe and low follicle atrophy, but 

henna mitigated the severe damage to moderate damage; 

although, it did not change the percentage of the mice with 

low level follicle atrophy. Since, vinegar has a more 

protective effect compared to henna, neither severe nor 

moderate injuries are observed in R+V group, but poor 

follicular atrophy has been detected.  

Figure 8 and Table 5 illustrate the level of sebaceous 

gland atrophy in different groups. Radiation resulted in 

moderate injuries in 50% of the mice. However, in R + V 

group, no moderate injuries were observed, but in R + H 

group, only the amount of moderate-grade injuries has 

decreased compared to R group (from 50% in R group to 

14.3 % in R+H group). Figure 9 and Table 6 illustrate the 

level of sweat gland atrophy. Radiation induced low grade 

injuries in sweat glands (in 14.3% of the mice); however, 

both henna and vinegar could prevent radiation-induced 

atrophy in these glands. 

 
Table 4. Number and percentage of hair follicle atrophy in different groups 
 

Variable        Division Control V H R R+V R+H 

 
 

Hair follicle atrophy  

normal Number 5  5  5 2 2 2 

Percentage 71.4 62.5 100 25.0 40.0 28.6 

Low damage Number 2 3 0 5 3 4 

Percentage 28.6 37.5 0 62.5 60.0 57.1 

Moderate 
damage 

Number 0 0 0 0 0 1 

Percentage 0 0 0      0  0 14.3 

Severe injury Number 0 0 0 1 0 0 

Percentage 0 0 0 12.5 0 0 
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Table 5. Number and percentage of sebaceous gland atrophy in different groups 
 

Variable        Division Control V H R R+V R+H 

 
 

Sebaceous gland 

atrophy 

normal 
Number 2 3 5 4 1 1 

Percentage 28.6 37.5 100 50.0 20.0 14.3 

Low damage 
Number 5 5 0 0 4 5 

Percentage 71.4 62.5 0 0 80.0 71.4 

Moderate 

damage 

Number 0 0 0 4 0 1 

Percentage 0 0 0 50.0 0 14.3 

Severe injury 
Number 0 0 0 0 0 0 

Percentage 0 0 0 0 0 0 

Table 6. Number and percentage of sweat gland atrophy in different groups 
 

Variable        Division Control 

 

V H R 

 

R+V 

 

R+H 

 

 

 

Sweat gland atrophy 

normal Number 7 8 5 6 5 7 

Percentage 100 100 100 85.7 100 100 

Low damage Number 0 0 0 1 0 0 

Percentage 0 0 0 14.3 0 0 

Moderate 
damage 

Number 0 0 0 0 0 0 

Percentage 0 0 0 0 0 0 

Severe injury Number 0 0 0 0 0 0 

Percentage 0 0 0 0 0 0 

 

 

 

 
 skin fibrosis 

 skin inflammation 

 epidermal atrophy 

 hair follicle atrophy 

 sebaceous gland atrophy 

 sweat gland atrophy 

 
Figure 10. Microscopic view of the skin tissue (Hematoxylin-Eosin staining) to evaluate skin lesion 
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Microscopic images of skin tissue 

In Figure 10, the skin fibrosis is indicated by a black 

arrow mark. For R group, the sweat glands are very close 

to one another, which is a sign of skin fibrosis, and this 

situation is slightly better in R + H sample compared to R  

and is almost similar to the control and R + V. Area of skin 

inflammation is indicated by an orange arrow mark. The 

orangheads shown in the figure indicate inflammation that 

is only seen in group R and not in the other groups. Area of 

Epidermal atrophy is indicated by a blue arrow mark. The 

rate of atrophy in epidermis in group R is much higher than 

in control, and as the figure shows, the epidermis is very 

thin. But, its intensity in R + V group is lower than in R. R 

+ H group has better conditions than R group. 

Area of Hair follicle atrophy is indicated by a green 

arrow mark. The sebaceous glands are attached to the hair 

follicles and based on the shape, we can observe that in R 

sample, hair follicle damage is so severe that no hair 

follicle is detected. However, the condition of R + H group 

is better than R, and R + V is close to control. Area of 

Sebaceous gland atrophy is indicated by a yellow arrow 

mark. The sebaceous glands are attached to the hair 

follicles and based on the shape, we could see that in the R 

sample the atrophy of the hair follicle is so severe that the 

hair follicles disappeared. But, less injuries are observed in 

R + H compared to R, and R + V is close to control. Area 

of sweat gland atrophy is indicated by a red arrow mark. 

These glands shrank and showed damage in the radiation 

group, but the other groups showed no damage/injuries and 

had a similar condition to control group. 
 

Discussion 
When tumors are irradiated, complications such as 

pain, wounds and infection are usually visible in the 
skin of patients. Sometimes, late side effects like Ataxia 
telangiectasia may occur as a result of a high dose 
irradiation. These complications may not only reduce 
the quality of life, but they also cause an interruption in 
the treatment [25, 26]. Hence, using radioprotectors, in 
order to reduce the radiation-induced skin injuries, is a 
necessity. For this purpose, different chemical 
substances have been proposed [10]. However, as most 
of them are toxic,  natural compounds have attracted 
special attention [27]. One of the most important 
features of radioprotectors is their antioxidant 
properties, which result in the removal of free radicals 
produced by ionizing radiation. This property is seen in 
a large number of natural compounds [28, 29]. Henna is 
one of them with  efficient antioxidant properties  [30, 
31]. Therefore, the present study was performed to 
investigate if henna can protect the skin against 
radiation. 

As henna should be mixed with a liquid, we mixed it 
with vinegar. The reason was the fact that henna in 
combination with vinegar releases more antioxidant into 
the skin compared to a combination of henna and water. 
Furthermore, our preliminary experiment revealed that 
Henna mixed with vinegar penetrates into the skin and 
colors the skin more effectively than when it is mixed 

with water; therefore, in the present study it was mixed 
with vinegar. On the other hand, since vinegar had its 
own impact, we studied the effects of vinegar on the 
skin of mice separately to distinguish its effects from 
henna. Hence, we have evaluated the effects of henna on 
the skin of rats in H and R+H groups, along with the 
effects of vinegar in V and R+V groups. Moreover, 
irradiation was performed with 15 Gy X-rays in one 
session, since our pilot study demonstrated that 
biochemical and pathological damages occurred with 
this dose of radiation after one week. Although 15 Gy 
irradiation in one session is much higher than the 
common dose/fraction used in clinics, it helped us 
prevent the suffering of the mice from multiple 
anesthesia for several sessions. Besides, the rats were 
euthanized and sampled 5 to 7 days after irradiation to 
allow the skin to show its damage on the microscopic 
slides. On the other hand, due to the high radiation dose 
that the animals received which caused gastrointestinal 
damage, they could not be alive for a longer period of 
time.  Santin et al. also  performed a study with the same 
interval [32].   

One of the most important features that 
radioprotectors must possess is their inherent non-
toxicity [10]. Fortunately, the results showed that henna 
mixed with vinegar and vinegar alone had no toxicity on 
the skin, since no adverse effects were observed in H 
and V groups. However, as predicted, radiation 
damaged the skin. The results showed that SOD level in 
the irradiation group was lower than the control group. 
The reason for this decrease is the increase of free 
radicals in the skin of irradiated rats, which causes the 
consumption of SOD. The results also indicated that the 
level of MDA in the skin of irradiated rats was higher 
than in the control group, indicating that lipid 
peroxidation was induced by oxidative stress.   

Based on our prediction, SOD level in R + H group 
was higher than in R group, which indicated that the 
mixture of henna and vinegar increased SOD level, 
although this increase was not significant (P > 0.05). As 
similarly, the difference between SOD in R + H group 
and control group was not significant, it may be 
concluded that the mixture of henna and vinegar had a 
relative protection in reducing oxidative stress caused by 
radiation. The same was true for MDA. The mixture 
reduced the amount of MDA (prevented lipid 
peroxidation), but the difference between R and R + H 
was not significant. At the same time, there was no 
significant difference between Control and R+H groups 
in their amount of MDA, which again indicates the 
relative effectiveness of the mixture. In other words, the 
mixture could not create a significant difference 
between R+H and R groups, but it increased the value of 
SOD and decreased the amount of MDA up to the level 
observed in Control group (P > 0.05 for R+H and 
Control group). Therefore, it can be suggested that 
henna mixed with vinegar had a relative effectiveness 
which increased the level of SOD and decreased MDA 
level. To compare the effectiveness of the mixture with 
vinegar alone, it can be said that regarding MDA level, 
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vinegar had a greater effect than the mixture of henna 
and vinegar; however, considering the effect on 
elevating the amount of SOD, the mixture of henna and 
vinegar was more effective than vinegar alone. MDA 
reduction and SOD increase were observed in other skin 
radioprotectors. For instance, in a study carried out by 
Ihsan et al. Melatonin reduced MDA level and increased 
SOD level of the skin of rats. It also reduced other skin 
side effects induced by radiation [33]. XiaolingLu et al, 
also showed that Betaine in red beets protects the mice 
against radiation by reducing the amount of MDA and 
increasing SOD [34]. 

 The results of pathology tests showed that 15 Gy 
radiation induces severe cutaneous fibrosis and hair 
follicle atrophy, moderate epithermal and sebaceous 
atrophy, and low-level inflammation and sweat gland 
atrophy. Using a mixture of henna and vinegar before 
irradiation caused a complete removal of low-level 
inflammation and sweat gland atrophy induced by 
radiation. The same effect was observed for vinegar 
alone. Hence, it is concluded that both henna mixed with 
vinegar and vinegar alone prevented low-level skin 
damages induced by radiation. 

 Henna mixed with vinegar also prevented low-level 
cutaneous fibrosis, but did not affect the amount of 
severe cutaneous fibrosis. However, vinegar alone could 
prevent and completely eliminate severe cutaneous 
fibrosis. Moderate level of hair follicle atrophy is 
reported in the mixture of henna and vinegar; however, 
vinegar alone had a more positive effect with less 
injuries. The higher protective effect of vinegar 
compared to henna mixed with vinegar could be 
observed again when sebaceous atrophy was measured. 
Henna mixed with vinegar decreased the percentage of 
the mice with moderate sebaceous atrophy, while 
vinegar completely eliminated moderate-level damage 
and turned them into low-level sebaceous atrophy. 

Based on the above data, it can be concluded that 
both henna and vinegar showed radioprotection 
properties to maintain skin tissue, but as seen in most 
cases, the protective properties of vinegar alone, except 
in the case of SOD levels, was more than the mixture of 
henna and vinegar. Overlay, in severe (hair follicle 
atrophy) or moderate (fibrosis, epidermal atrophy and 
sebaceous gland atrophy) damages, vinegar has a greater 
protective effect compared to henna mixed with vinegar. 
But in case of low-grade damages (inflammation and 
atrophy of the sweat glands), the effect was the same for 
both.  

According to the obtained data, we cannot compare 
vinegar and henna alone, because we did not consider a 
group receiving henna alone or mixed with water. The 
reason was the fact that the radio-protective properties 
of vinegar was not predicted and it was just used as a 
carrier for henna. It was thought that the antioxidant 
properties of henna are most effective when mixed with 
vinegar. However, the results showed that vinegar itself 
has antioxidant and radio-protective properties. In other 
words, to compare radioprotective effects of henna and 
vinegar, it is necessary to consider a group that receives 

only henna. Therefore, for future studies, it is proposed 
to mix henna with water and compare its effect with 
vinegar.  

 

Conclusion 
According to the findings of this study, it can be 

concluded that a mixture of henna and vinegar can 
prevent the low-level skin injuries induced by radiation, 
but it could not completely prevent sever and moderate 
injuries. In fact, it could just relatively decrease the 
damage. To sum up, it can be concluded that the 
protective effect of vinegar alone was higher than the 
mixture of henna and vinegar, in which vinegar was 
more effective in eliminating or reducing severe and 
moderate damages to the skin. As the protective effects 
of vinegar alone were more than a mixture of henna and 
vinegar, it seems that henna decreases the 
radioprotective effect of vinegar. However, henna may 
have its own radioprotective effects, which can be 
investigated when henna is mixed in water. Therefore, 
future studies should investigate the radioprotective 
effects of henna separately from vinegar. 
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